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mWEmWM .DISCLOSURE FOilM 



Complying ibis form Is oris of the firs! steps taken In obtaining m pmmi 
pmtmimn; Please carefully (consider and fheroyghiy answer all the questions m 
this form, m 0im§ «o will ensure yoyr invention receives a fair and full .heating 
when the European Fatset Review Beard convenes to determine whether patent 
protection should he seyght far your invention.. It is generally besite complete 
the form- mtif In the invention process, Additional information derived fern 
expah merits or further redoahoo to practice nan always be submitted in 
supplements to the original disotosnre. 

Except In the ease of some chemical iriventteps, there is no legal or ©tier 
reqyirenMnt fbat your Invention aotaaly fee reduced to practice before the 
disclosure form nan be submitted or even before a patent application can be 
filed. Before starling to oomplete the form, It is generaty a good Idea to 
assemble and have on hand drawings and technical descriptions of your 
Invention, as wet as any copies of perineal background articles, books, 
advertisements, brochures or catalogs that -may- be available, Make sore yon 
attach- copies of those materials to the form before sending it In, When 
completed, have your manager sign the form and forward the original to Tom 
Woods at the Bakken Research Center in the hiethedsnds, Mall Step IR-51, You 
should keep a complete copy of the signed and completed disclosure form for 
your own records. 
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1: Keafyke 4S 
i;l41 OX Bunds 

John Fsroa 
S1S? ¥W Sitard 

> •>. :-\. :■ v>: . x : •. :• j^>::>. : : . "v \.- 

i12? BA BtmerimM 
The fetoeriaeds 

g. Title #f^yr hweniloo: 



Method lor lad! ^3 lead delivery Into coronary sinus and coronary veins using 



3, Briefly deserifee fear layeatioe mti h&m it relates to your wmk> 

A physiological signal Is measured a! eevaraf plaess m the lead delivery system. 
These signals sw^fe Infcrrnaien tha t can be related le the aaaiooilea! posittee 
of the s«ms and facJttato Mmty of the lead to the right location. 
This continues to he a nmfeoi at the BRC, 

4. WMi profeiem It solved fey pir iriveatlee? Hew dees your laveodea 
telae tliat prahlefa? 

For a owbar of paieais padng of the let! vantheJe provides the opirnern 
therapy. Lead delivery Into the ooronany sinus and pehphafal wtmwy mlm h 
om of the posslhliies to approach this position. However, mmmmmt® lead 



delivery to that localen Is very dfffleelt for a number of reasoas, One of these la 
that tie ooroeary sines eartoet be found with X-ray only. Caosepaaefly , the lead 




tepisrilaiim has a lartp 



plan the OR fee and the 



success ram is lorn 

Wa tmmwsfct84 ills problem by using sensors on the delivery swteni, Tte 
rnformatfen contained In !Im mnmi signals i* mfated to the anatomic position. 
This Is comfeyii with a 4mm thai pmsamts ftmm data In a form that ft &m m 
ysedi as a navteaitenal fool 

§ y If |f our l^wntlon relates to a d#¥le% atta&h or provide drawings that 
show all #s^snial or Itoportent c?om|Km#rsl* eHh# Inwuiitfott* Late! tlw 
$dmp®fS&f$t$ In ftie drawing 



Fig urn 1 > SAemafo drawing of tha dovtee. 



A mimfetr of seniors art mounted on savnral spots on d&iiwsy tool 
The sensors might foe t^mp^r&tes awsonr* (for example ihemioeo^pies or 
tharmi^lorsl; oxygen sensors (for example oplteaf or nfeotoohemloal); pressure 

»-x .'.v \-x.-x .•>>. -x >'-S\-\» ,-x :•■ v.-'n .<->.-;• .-v ' <->•,- s--. ; --> ,-x a.-n-s-a ' \ . .<-. v.- ■».•>,•> ■.-•;.•'% .-x *: v-x-;-x ,«x- vx*> J \-<v X 

V\.:^U> V. * V 5 *'- x,i U:x.\. i.-vte^ = J, ^ < : : !.>0* 

eleofedea) or basloaly any other sensor or oomfelriaion of sensors that measure 
a p;hys!olo§loil signal In the iNood^ssoo. 




This tool oan hsvo various feed few. speollo for a certain anatomy, or It oao bo 
a ftell>le fooi ihal«afi foe manfpylated by- the operator to toe any dested 
shape, some details are given In the figyre below; 




Rgare 2 IgaUffc Multftanen tofee mm smmm In toe lumen ami windows to the 
QttlM® M various positions. Topf^ght Cmm\ mQiMm with wiall topes 
contofnlne the wws attached to the outside. Bottom: se?»rs op toe t>toskto 
to a catheter, 



Tfw can he Integrated with a stoerafote §todln§ catheter like toe 1Q60& 

It cm ate he a passive tohe that baoonias stoamale to/ a st^et or a stoetoate 

oethetor In the central la men. 

The tool mn have a special shape meant to Increase toe signals* For example a 
«»,sr a 'tapered -tip that Iner eases the pressure signal to fee measured whan 
anterlagf er approaehlag toe mmmtf unm> 



S, If year to«n!lea relates: to a rasthsd\ please pretode erta or mere 
flow eharto shawlag toe htotoldaal stops af your Mwrntian, Be mm to 
^)yyy^ *-sw m^-sn w 

toolyia drawings or written d«er Ipions of or rafer^n^es to ar%* important 
^y|pn*ent o$#d to tl« MfiM, Far &x&mpf% !s&$»©rt&ttt «©m|»!»*it*> 
^^ylpmn! or tawstotoiNly orrpfoyad in an Impoit&fit step stwiiki fe-t 

inferaatTO Q&t»teiAn& tew fh* «mp4wM c*r eciylpm^ Is used 

It) tl» tfep. 

The focys p the dasehptton of ilia method wll be on the u se of femparatura 
recordings, iJthoy#s other signals (or combinations) might also he «d 

The lamperalym of iha blood -coming fern the coronary sinus differs from the 
blood In tte right afrium« An indication for this Is given by Stewart 1 * Animal 
experiments (dog) in the ooiirse 0! this prof eel M testa that liare is a 
ternpsrafem gradfen! of alms! 1 *C extending epproxlmatel y one an out of the 
vamrnsy sites ostium. This invents Is feared on iw fact that such a «eronee 
u^fc%a$*c**«*'j$ 1**8 i<»?||ei B^a ^un* in^ cnn^ ^^>^ ^a>&i^ 
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Suppose dm method dwoh/os tie oae of Loss Lisa and temperature recordings, 
In that mm & t&mpm&tum anatomical map of the hmtl can be made by moving 
too catN&r »pm1 white continuously recording position and tornporaturo. 
While doing idsdda map gets more ecpplefe and one m® sea wdsre to go to 
ind the eons-nary sloes (maxima m tenioeraty ml 

If the UeaUsa system is not avallabte (most likely I Is not) then In the worst 
case we eonfd say tfcat tie temperature In tin coroniry sinus Is higher then in 
the right atrium hul no gmdienl attends outside o! the ostium In iNstf mm Idts 
device stl helps In eonirmiogj that the coronary slnos Is resedad teased on the 
fennperatore edaoge. It is not always easy to set this on the dasls ei X-ray mfy\ 
Hewseao It weald not Pete itt tinning the ossom. 

If them Is a oradlent in lornparefejra as described adove In daps than we ooyld 
oaa that Information to. fed the outlaid To measure ids It: might da 
advardageoos to have moJiple temperatora sensors on the eathataf . : 
TdanTjecooplas woofd da a good edolee decease tday ere adeap, Ida recording 
could he multiplexed so only one recorder Is necessary. Fashions ©oald da at the 
ho, and than S addldonal; sensors each two millimeter apad and a last ooe 1 cm 
aped. 

Tha misc^soop^c nev^patton vail sal 08 clo ; ae witu X-ray, As soon as ilia tip ot the 
oatiiater gels In the range of the =; gradient that can late over. The phndpfe Is 
s&$teh©d in the figure below. 




Figure 3 Tempemtyra aiuaian aroyml the asiym of tte coronary atays< soma 
typ^l portions of the catheter that area (1 ,2,3,4} and (he temperature as a 
tinolkw of position and daHvat^a that can dlsllngufeb feetwaen thoaa positions 
ana that a^ tha ba^ia to aawkla dlmr:flnaa^ Wami^on 

The rwxt Map 1$ If a temperature &aafom§aa! rasp axlata -that 1% appmxtm&taly the 
same for ill patents, or that contains pairtteular dlatmgylslilng features that are 



Medirssk Envenibn D&dbsttre Form 

the mm® m all patients. This car? than: be used in a similar way a® descried 
abive. 

A problem arises when the sensor readings fit on ibis map in multiple ways, that 
Is the sensor information does not determine the position of the catheter m a 
unique way. 

This could fee solved by feeding the information from the X-ray Image Into the 
delivery system. With image recognition the position of the eafsMefean be 
derived from the Image, It the camera angle is also known then Ibis information 
nan be used to determine the position of the catheter In the temperature map 
and me navigational directions can continue. 

Another way is if the shape of the delivery tool Is known from the position of the 
buttons on the grip that ere used by the physician. If the position at the 
introduction sheet Is kept fixed this can be used to do the same. 

It could fee possible to jest provide the catheter with the sensors and make it 
compatible with equipment commonly available In the csthtab (monitors, 
amplifiers, signal acquisition). 

The system could "talk", making statements like "advance csthetei", "torn 
counter clockwise 9 and !S congratntatlonSv you have succeeded to enter the 
coronary sinus* (replacing the last message by "you are in the coronary sinus" 
after the same operator has used It for a couple of times), 
The system can feature a red light: / green light type of feedback to the physician, 
A monitoring system could display the recorded signals as they aire. The signals 
might also be processed and then be displayed for example gradients, phase 
angle relative to cardiac cycle or number of signal characteristics in one period, 
A separate part of this monitoring system automatically displays directional 
Information calculated on the basis of the recorded signals. The right direction is 
known from an experimentally established relation between the physiological 
signals and the anatomy that is valid m all patients. For example it can be 
towards maximal temperature. 

More In general, the morphology cf the recorded signals Ike frequency content 
and time domain content can be used to derive navigational information which Is 
displayed In a convenient form. 

A possible method to deliver leads to the Coronary Slnos with this device conic! 
be; 

A delivery tool equiped with sensors and a display showing navigational 
information Is used to find the ostium of the coronary sinus. Once this position is 
found another tool is brought in, for example a guiding catheter that con move 
over the sensor tool. Once this guiding catheter Is positioned In the coronary 
sinus the delivery tool can be removed and lead delivery can continue in venous 
ways. The exact method depends on the kind of catheter used. For example the 
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Maii^rk tavssrsjon Disskssare F«m 



sensors msghl be Integrated on the delivery catheter Ike described In the 
previous chapter 

To Increase the signal gradient or, more m general, to Increase the navigational 
information present in the signal seme special procedures might be carried out 
during the implant 

For example chemicals temporarily effecting viscosity or vaso dilation may be 
used. 

Temporarily occluding the vena cava oao Increase the signal to noise ratio and 
navigational content m well 

Injecting iolds with different properties then the blood in the Coronary Sinus, 



7. mmriM m many mmhmimUy, «h«mi«a% or eleetrloaly dlffommt 
emfeodlmeota of the Inveotloo as $®u mn } even if you would not use thara 
In a prodoei Put yourself in the shoes of a competitor who first reads m 
pBimt covering only the primary embodiment of your Invention, and who 
then proceeds to design around: tiie pat&ot This important exercise can 
permit our competitors 5 design around efforts to be anticipated, 

The navigational display system Is valid with any type of other sensor, for 
example PH, flow, lactate, it ears also be ysed with combinations of sensors, 

In the case of other sensors trie signal enhancement as described in the method 
might be achieved' in other ways. Injecting something In the right ventricle wi 
return into the right atrium through the coronary sinus just before it will also 
return also through the vena cava. This might also be used to increase the 
signal, 

The delivery method as described In the previous paragraph can he done in a 
number of different ways, all having the same phoelpleof having a fool with a 
number of sensors leading the way and then continuing with other tools,. 
For example the sensor could bo Integrated with the delivery catheter, 

8, List alt the problems fou can think of that are known to those who 
wort la your field ot endeavor, and teat your Invention may or may not 
provide a eofytton .to. Please pay spemai attention to listing these 
problems, as they may play a important role to determining your 
Invention's patentability. 

Current coronary sinus lead Implantation times have a large range and the 
chance of success Is low. Mean cause is that the coronary sinus 'can't be found,. 
This Invention wi solve that 

The type of navigation described In this invention is not only felted to application 
for left heart leads. It might also be used In other procedures, for example 



M«<tamk fevssmkm Disclsssrs fmm 



ablation of the pulmonary veins, A cathete r as disclosed in US 6,325,787 81 is a 
good example. The sensors could be incorporated on the guide wire, the sheath, 
the mapping device or the locating device described In that patent 



ft List jm mtemiagm that ihm various embodiments of y« 



Invention are capable of providing. Think of and write down below a* many 
diff«re«t «dvapfag«s of your Invention as possible. Please pay special 
attention to ifm advantages of your tovatitfcsn, as they may also play a 
Important role to daterrntotng the pataotahlliy of your invention. 

Mo radiation required. 

yyltipte sensors alow the reading of various gradients simultaneously. 

The system automatically provides rmvigatotal Morwatlon, the doctor does not 
have to derive this from the recorded signals himself. 

The system talks to toe physician, giving him the opportunity to focus on his 
hands and listen,. 

This tool will bring down the lead implantation time, Increase the success rate 
and allow anyone to deliver a lead into the Coronary Sines. 

The principle can also be used In other procedures where something has to be 
positioned inside the human body, for example when ablating the pulmonary 



The fact that the sensors era there on the delivery system makes It oosslhle to 
use them in the rest of the Implant procedure (details will be disclosed In another 
invention disclosure) 

1 8. List all important struct oral, chemical, electrical or other physical 
eharaeferlattos, components or disttopytohtoi features of the various: 
embodiments of your invention, Please pay special attention to these 
charaotoristlca, components and features, as they may play a Important 
role In detetrtonfe§ the patentability of your invention. 

There are multiple sensors along the length of the gelding system. 

The system automatically provides navigational information as onposed to lust 
providing the recorded: sensor signals. 

1 1 . How have others addressed the problems solved by your Iweottoo? 
List all pertinent hooks, articles, devices, products or other baokgroeod 
materials you know of that relate to.ysur love-niton, putting a special 



veins. 
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emphasis -on th«**& materials or Sft prfor arT that am-clowst to yo^r 
mwntfan, Wh#tt#¥9r pos&lb!# s attach to this form e^pl#^ of th« prior art 
you belisv® is most perfin&ni to' your inv@nfion 4 . Rsmamber that fha term 
"prior art 55 is not r«str;cl«ci to patents only, but deludes- gthsr printed 
pubMcaHons *ufch as technical papers manuals, iNiv^rtibamaiite and sates 
fcHSHshura** m w«il 'as pravlousTy-manufaefumdi products or comi>onttftt& 

The general proWam of pacing the fell side of the heart solved In other ways 
than approaching ft v^a the coronary vans. For example minimal invasive 
epteanial or transwnous tratmapteL 

A oathater which is u$$d to accurately measure temperatures In the human body 
Is described by Hitesl 

The measurement of blood pressure inside the body. is not new. There are 
numerous vendors of pressure -tip catheters and them are Humorous pyfeSoations 
of prasKtre mess uromente using these sensors, inducHng rnaasyremenfe the 
coronary sinus and veined 

The feci: that the pressure has an extra peak fn tha coronary sinus compared to 
the right attorn and that this can bo used for navigation is mentioned already fey 
others 4 . 

Mis? describes a catheter sltowing- the ma&summeni of a pressure differential 
between two places on the catheter s 

Miar also describes a system to attach various sensors on a wire allowing them 
to move over the wire'- , 

Radl M ©dscal Systems has patents oo mounting a pressure sensor on a guide 

A previous poor art search was done whan this idee was originally proposed with 
the focus en pressure >; 



It, The invention Is described cm pages 1-2, §2-85 of Lab Notebook No> 

.Mps*g®s 87, a$, 8«3 ? 85*100 of Lab Notetolc No. 

Pleas^ attach copies of pertinent pagwfrom your tefe notebook to this 
form. 



13* When was a'deviee built whish Included the invention? 
December 



Who built i? 



Viktor Dype» 

Where Is It? 
Office Rogler Recaveur 

Who lias supporting dooym^nls? 
Bogtef Reoeveyr 

Who wlte^ssed tests? 

Nfeo Lokhoff 

Qtef Efck 

A draft of the report with the results is attached to this Invents disclosure. 

When and! whsro? 
December 11 2061; Medical Center Maastricht 
J^BP^ Medical Center Maastricht 



1 4, Inmnt&r f ^/Ccmtrlfeutor^s) Signatures) : 
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How Important Is tills invention to your products, plum or goals? Why? 

■C a k) % ) % r e fj t 4- B ? ~ ^ / c ;f - *-> r > / ; v ** a/ r 

K» o c a a> id m s © f l y c « 0 . m <*» ,. 




I , Steveas^lT, ei id, L$g vmirkMm *®m%pik$: heat prmhxcikm m &s tarns kwt (^t&mwse, to, 27, 
X Hite.M-C, BusatonWXK We^kJ.L, GdkfaO-A* & Vttrk^WJX Dd«ctknt sfvesfefer 



Meidtattifc l^mHkm D^tesu^ Fam* 



1 M'ifcjm Bimte mmf pm$m® dsffiawsSal forte* Mite instrcmatis !m 1 16 4.90! J3i\ 

mil 

6, MMmEJ), Mete! m& tmmtMy far 'mmdmimx ffssjliipfc estbssisrs ??:?so a hM*>gk«3 vessel Mffim 
hmmmts fee, m#ZH$M 4,77i,782), m$. 

1, TeaesreX. & Ak«tfd<SUl Setsssr guide cos^cifoa ass ti&re^-Kadi MsxlkxsJ SysIssbs AB, 
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SUMMAEY 

Twissg H-o^t Pastes© sresissres <*f k*k vestrfdes, Iks tm&kK&i 

temw^^t^ *>f ■&£ left tern is 4s felt Tk atac^ smeqpto dqpmimM of 
ski Bskkem temcls C^ser ^te past i* * prqkct called bsmrndka! sss^rs for Tte 
fes sflte ps#^t k ts-> 4«¥£faf> a fesd deliv^ v ^teC^p^^lly C«ass^ Sm&s k*k# kdp *>f 




A g&m&ft m&? dare Sad iss pmtem v*b«L A s&Msk ^ter s te^so^^M &ks 

•sssd Tfc& tip 8bc&c$d$ sllbvss s«fa« mxmfkg sfik? |K*skk?s cktk: sssfe&r wkls ks L«§.'Lk§ ^pte* 
&« &wt$k £xperk:^ v*&* psrfe^ sfw appro**! of gaa&ac*] by &<-. «t»tml sthktff cc^mxtte ssjkI 
&<liik«! Mmisl ^pfc$kiV£s1& wers k ckkk^k:* skk <sksr grasps. 

pe^fe* <*>k ECO wro shmt«$>tts£y a\x*k*k ^ik sw^ th<t assihe&tf & C&romry" 
k 55 ^SMij^ oky £&£<?j-d;;k k ssxs &R*ts$k ks sk«s *>f & £«k 

pskks w«S:& s^s^ksS k ii skg. This <fe&. k-k-^tip^ k Mv<i;< :<: vk^ik kr a mkte k&ww 

|k^k^ ask lmpmtott& 

Titos s^Ms^rs^s^ sfcw fes H is <pfe^&« ksw«s.=sa ks k>xk k k*? mrmmry mm® 

It be ps^» c^lkxvi <te fern kw fern *btk?§ p^eckr^ ^k ^tk?fe skk 



INTRODUCTION 

zmrmtiy «sd m dims h to zmvmtimsH mfosshvim approach ?<? the sighs sartors (RA) toe stexs so 
to ewrcssarj' ste (CSf aM iertot ieto ama&ry vchjs (see Fsgwre 4), If server, Ms sppr«?seis Si my 
&®te*M with m*i$ a few specsals^s pgrfwttoig &sm opmtots,Th« kssd has so oversees; Pee $&4&$&m 
mffc* in Ms trajectory. The In*** 10 LV «sptei Ehas taagc was 35 to 345 toeees fw» 1 1 \ srf®' 
iP7}\ isap&at sacem me w These saoges <to sol rikw good CM pfcfBssjg, ml fer to 

Atoaeces in Sh* etoge of satsess alto*? seate sjeasawssersts atikt mi aftmphttt aytfm® m m®& m 
Wf, M . Mssyfee s^esrtfep eosid used to lead the way to ilse CS, 

.. tes sKfv&^&d mMzspte deparhwst of to Bskten n®mm$> Cmt&r look pwi to ® preset 
ealto biomedical sensors for mM m&\ 7M focus of Ihls protof vves to davglop a lead 

delivery sy^em Ktopectoy he Coronary Slree- teas?...; with heto of <;*?we. in tore r. : ^ e i^eeee- 
seesoto. After discusses toee eetoie hi to CRM mmnk mtoto am* vein to CRM sowar 
qrm p » m®- tiwMmi thai toropetotee or p02 w® mem tmpmxi®&& skjmls Is uss to wis§»to 
p*rp*a» ie Ins hmt The profse! 1$ Mm^iMlM* a tes on fheae sage*. This report 
dseortos the rnmft® Of to femp@m&im rttoseoremeoto %»i wem dors©, 




Figaro 4 llamas Cwraaajry Vests®. The cotsmaty shw to to be etoeto fkm iiw tight miiwn, 



PREVIOUS WORK AND THEORY 

To m m MmM knowte^e of the femperattoe san telp to Wng S» CS we hsve itw^tiaslsstl what 
has sslresdy miaetimd :r : Shis area and m-f-n %to%Mmm wms dom al m MBC to Mmtmatis 

(Cwm® maim). 

to m arfcte ^soui wstelsr emr^os in which tepsrsiyres and template <|j(tor§cs§ m® 
mmmxm.1 with thtsrmcdlhjfisr!: the to^psmfefs »r«K« hefeBso ths asrta and 

coronary reported fo ho 0,18 {Cs.05} *€'", DossndSfsa ors hssw em. tmrnm this see he eiiw 

an stops*- ©f s lower limit to to kwp^ralurs m&mm b^mn tight sbiai snd mtmmv mm$iiwx}< 
Either to bioed ^ IPs sorta id ®M® tori In the hghl etom because il cam® from line togs wsr^ » 
was osote4 ar il Is wanw beceuse IPs heart metoe ptouoas a lot of neat m6 warros to olood. 



v.tv5>w-.v< Ai'^.v' ^.-vc.v.v 



Whatever %e teal sb&flon m, Ms value was tekan as an iMk&tim fbr the km of i^penaiurfc 
cfiHerttrce* that ^ghibe effpested 

Another aridejete&aib&s dMs&ta .of arrtythmito fr&ro msasurenwH d ih© twipM&m in the 
esr&raary smm', Mtasgh- no mtm for She t^mp^to dif&r^tca Mlh fh* s« bfeod can fes tod 
this Mote is dwcribM ^ t^ps of orihriftr ®sey mm tar mm tompmArt mmmmmem^ 

The mpm tbt Bm nm4& c$kx$faikm& k stows* m f : i$$m 5. 



flow Si/mm 
temp T 




p02 SOmmHg 
40mm diameiar 
70 mm length 



Sow 250 ml/rmn 
temp T*0,2Ctefeius 
pQ2 SOmrnHg 
8mm diameter 
30mm: tengih 



Btarf: 
h * 3-10^3 Pases 




X Area of interns*; 
Press u tm > Tempers! u rm y 
Oxygen, Flow 




Figs&re 5 Fifst safer modd of th>s ffow fern Ste c^w^ ms iaeo the Hgtef «Sriuss, 
The of $ ssesdy flow c&trateti&i ^ shwaa b F^rs? 6 and. Figure 7, 



Mshi-o;;:ic tew&tfog PfeetdOTTS? Fona 




IS 



M^OVtrO^iv b s :V'<3$R>T:: Di^ekXSete fr$?833 




Figure ? Side viav $f FSgssre & Ca*o«a*y Sihsss fibw k classing ffomfte tight m&mM fkw h tm> items... 

lk&$& c$kxhmn$.<mi i& Sse reaHty of $ ■ bsat&g fart tfess stoiy s$a$$ ibw ix ears he she 
$m<k 4m* i m& &n& sfc&s ih& flow ex.teds ab^s 1 ox* ixsj&c* ft© &trittt& This mmns that also- £he$rapftrtta$ 
my mmmsiil U. e real &&mkfts fiss mghi be fe> esse dsrssg a spssiSk toe m the heart cycts. T&sse 
•sssdts wve m m m&kmm\ ler ^ $p$$&3 txtmi M th& signs! ihm %\*$mt h>Mrsg for, 



More e&aspks? models m& f$eMbk(mi sk V\$my \%* St^eeheee^, d &i \ 99$ 3S2 /ki} s bei ihave. 
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Medtmisk hrv&mkm Dfebs^n? ;F&ms 



The custarc s^hs&r m im form m dwiW m pmigmpk 0 was tested in m gQggrtBm «otsfeircra& & safe? 



In. vivo setup 

pr&pos&l 'tivfc 3&»m1 emksd ccmircdte?*' approved T:hh <?xpersj>mn.w^$ sfee fee cssakat 

©f&e feeas |> we gnd felfe details tee gives m ikm rspari. 




;£t$r j?>-m>d k <m of &s ^emiwy with fee hdgs of X-s^y M< 



€^t&fem$d pos&m;: fe&ipgrafesrs r^^oxdib^g^ W£r£ do?i£ & dog dbri?*g ^ etx^ris^it of the AM 
dqpaTto^* of tfefii BKC (OM Bsk, E®m MIcMs), Loca Lisa electrode are piaiasd <m ihz ehsst md 
rofbro$c stetr^k u placed ths 3fre% tb& zigM vmmcM. A vmn w prmsxm m entry of a s 
catheter to ta&p s<s&5£ oft&# feesssL During thk whlb pr$c£d3$££ tfeg t$^$r$&rc the po#fei of 
the % of ibe &»thgj&? .sse recorded. 



s »i^5i5!^iC h^VOCi^S^ Qs^itSSUfC Konri 



RESULTS 

R?js3:fe ih£ ^qsisrissro t£$t stewed tfes* wk&fe SStiip aiknv«:§: ^ute?WMT^rdmg &f 



;:;>:;>>>:v;;;;:vAy;;;\v,v.;.y.y.v.;^ 

■•■■■•■■■•■■■■■.■■■■■•■•••■•••■•■•■•■•••••■•■••••••••>••••••••••••••••'•••■>•••'>••■■■•■■•••••■■■•■•'•■•••••• 



$ • . . . ... . ; 



mi 

1S,6 



! I • - 



10rt&i2 10;2S:;D3 10:24:5?> 10:$:^: 



?f: i: 



'ijtfr* 9 T^p^u^ record with system &i v«ter tesrc ^m*sla?tng t^'c$m**&sy t&md £ls>w 

be s&&& tfet ik? jjsstspemis^ dii^fen^t^ &rs expe^j recoil vvii-h ssfcsfr 




S & .. 1 > ■ ^^^^^^^^^^^^^ ) ,^^^v*w^ w ... . 

v .^ v ^ ^ , 

\ ^ % ^ ^ \ % \ %' % % ^ % % % 



Flptre 18 Tsnsp^ara si the dp of the *&tM&r as & skscfe? of jst&e tsseaasmd its a mlf. The ressarks sfeow 
wftttt ft* % k * spsdfk prim m tftne. Tteftote hmt » ratter b% ctKqp&fed fed* fm3pea&^ 
ffiifeKojs, fern s»3 84 is 250 fee safck&sf ksa* as<£ stOl §m$ k n <Mp m the imipznztmz. At ite 

■pssal « tfcs eathstar is tfya&g the ^ronajpy sima* 3&fc tew^sratlKre is mcM^g. Both sSfets csaOd h& 
c&pfch&d by Iks mi tte Ihss & m£$£t&aa3 vdft fern, TssspMtos &fferc$£#b w<x*ks nat be 
dbkifeci fey ovemO change m teipsssis&'s, 

Tfe expsnm^t g«M m Dsc-- ,^pgl& fed. a mem m p?mmr& Skill ite tBf&pgttftBft wte tti*& 



N*>t£ that Snare w<ir? m zoldjxmmm smmzxim dom, m M i$m$w&tm:% mmMms v£?m <:<M }mmim 
sapOTfwi Mfbk ito, Still tbe results mspscisd to draft if there k MiwmMkm in Uiie&ms iim. 

LmMm bast M n&ex$immml nv*> mu r^nm im tzmmmms m doae, Q&& m^mMg (mmmm 
o&ess) *he topmte &ad fee ECO whtfe vvsthfewbg tfe csto (gdt CK\ ufa&m in Kgure 1 i ). Tfe 



- X 1- - , ^U.O ,^Xi 



I -xxxi 
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.•• <; v 




•'V ••>•■. 




•XXv 















:■ : x c •\vS: . 




xXX 



|f| [ 

x : 









XX : ^X XXX XXX <X 


;o ■ :m 








:. . r: « :"•< S ■:; h i X. X :.\ >>, : .$ X . J> •■ >Y ^ > : : .=5 ■ .« V: j 






XX>XiX* XX'ixIxXX'X fiXXX tfe$ SX>£$:S&f 


V XXXS 


$ t>x px: 






X : ^X: XXXXXXS tXXX'J. V3*'> 







I .... . 




•temg $ms xxwt IxaS dxfxxx<! &$ sxx x ; ?xx lxvx<s.^x sxx: xxx> S peaks ix mx ECO xx« kfex xxx 

XXC<XX-X XXXX$X;Xsl T^XXX xxlxxx SXX pikxIrXS 555 -C<$l<s$' X?> X ^X5XX<^5: of L^1)-Esghi C^^M>W?^ 
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Medtai^k .fevs&feft Dki:k^^r^ i%ms 



Tk; ssksrsssk he ismpm-$ii$$k$ k in V {SmV cssTespams to (IPC. If wssmssr 

$&ifct# are fee cwmsiisry skus aftd ihs ed<br WiimM tk& ^otmmty g«ms- k mzlsm: from this £3$$?$&gx&. 

A?? mdivHfes] ^^m^r^ •r^&^ii rsg d&rirsg hs&st test b grvsn Figm* 13 




ompm). Sampk ?&te H>0 Iris, Cte« Ike ^ fettH srcter po^omfel .tU (fest ^arss)- T^*$ gjrc £fe 

cm for sxartspb tfesK ^fsmtr^gkg a mote $psdtk &$>s vd&nJfew fe &s BCG «d'k$vbg ssynas 
dw&stemlis this *ips&L 
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M hv^tim f^bstfrc Fomj 



smd m& with &g &mt®m $&ih$m, Tm mmm ml\ 'b& £&mxihz4 $km$, with iht Bpax^ bdaw. 



i N 400 



1 



O 



9^ v - 



•;>on 



<:■ pa-sms 

• V^na Cava iftfeti»r 

O Mayba Fsssss Ov^i^s 

O ParicSure Sit® 



Fsgssrs 14 Th& -p%iikTis« ess? sdi mi fe&si* of X-ray a-od lib <rxperi$m:# wteit tip o£ih& cstbste h 
ihw m&m&nt & p&int h tmpped in the L&m system m& &k?k-d &m>tdiBsilh>\ Tlsh $*jk& sh$*v$ tk? 
tapped in & 3D ^{dstttt&sy&Kra {Iocs Lisa aa&s). The "tail" of ual&feetesj $x»a& towrafa 
i$w&?''ri;$$£ skfe are all Sfes Coronary Sinoa 



M^d&ssik Sfovssitbn I>kc;|#$we Form 



'IV. . " • i 



10W 




0 X 



ross& Ovs&s 

Right. V&mcklm$#m 
O Mavbs Fossa 0*aNs 



500 : 



$fip&:Ffc IS Ths £^ft^U^>% m^s&k-el pdists sap^btposs<f oss she ftKsppsd pos&& lis* pwisxss fn&», 
It to ^ s^rsSkm^ s«"i of!kl otorvcd befcvBBK ths c:^^mo^ly j^oixko poi?m (Mwkw 
program) and ih« mapped pok& (L^ Urn) Sum ih&s fes^s slfe a^ra$r«£8S&& fey 

&*t§ ?>vsx & ems&ht vector.. Vis m;*pps<S pmms ites k a ichtiim beftwsB im m^xm^'md %k$ Loc& 
Lm eoo&imte, recorded point &t:-:o h&s. a ^srapfcTafcare vafee.. 
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fill $ ^ Ipl r#§ ^ n - * % ^ x ^ ill S * y|| - - 

<sr*Cf pi ;;Ri|m Cft^jii :^ ; - ;i ^ - v. § #co a? $ m 
A^^-^: ^ -0; a i; i- - * $ .->i - ^ ^ ^ ^ ^ 
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NfeifeoiiK: IsvsKik:?? OisrfssgW' P&sss 
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Msfeomc Invest Disclose P?s>ms 



.,, ,,,,, 

I "1 

si- :l ' • 



A 

csost 



\ 



\ 



J- 



psre IS Tm$®®mfc safeag i.ihe factory *t/" of Flprs !?, The f&np^ra&re of osefe posm o?? &e 

c&tmniiied by $v$$$gbg tbe t&'3^&&3f&$ of ikm poinss whhsrs & ?s3n«>s of I cm from that porat. 
iMs f&ssosj stsn sitd e??*d t@mp$ra&*?&& ^h^i^d be ssise-po^c! c^r^fifl-ily, The pojrij r^rfel CSOS dxsm 
£3&g>$ft&g. ss : with &o ssrsw, Tte-ste & dcsr g^diso; in shs temp^m**^^^ 

ens o^t the CSOS, 



mm 
■i 

For 

,- v V^;;..-> 
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M'<;ste?ms; jsvmfes Oks'tearc f-mm 
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M-?ck^>3<: h-vc^t-Ari Disdosure F^nn 








................... 













colcfe pmm* &r« ?>r.! the tigM &trhm$ s?y vmms.fe (g^p &#<k?& rigb.t c*o?oer s&d i& it&* *fc&Mb 
b&kw). HiiiLiiilS Mtddte trag^tarc. Note th<$t pewiibo bsfors^bss fe^o$p to chs op. wbik ;;ho 
k^per&mts is syra*i«<-e s.< ■)<• ?r i::0<' w > <jt«? $;>o , „;*>\ s s * * $> ?v .>. ; *v V * v-- vv- V. - 
mmmmi ismpzmxxrt f&r & 0$ coremiy simis, sv'hsfe m reality is co^ld dmady 'b?> tttt&atri»g s&w^ 

ogium w ihs sml tmtxitwm is seceding to the <S;!:asi k3&g&x*fera@ (sss *sxt). M^Ldk Pto^I 
&ft$&r&forc$ soo not $s pxmcmn?x^ ? r^^yb^ feecaisss & ateadv jnie&syrhag i?3 the stnum, L^j^Ei^M, 
T^mps^&itM ai? a fsxastkvjs <o : sample mimbsx 

Dss&s&fc &m% 1htixix>a*iip& from )hetip \$ 5mn, ^mmian hatmtm Mbwbg k I cm, 

Chm^ng. mm Loca Lm cm?&mm$ h> om (mih ihs $&iibmiim factor of 1 57} gsvss a dtesss ofasspr. 1 3 
.$« ths Tg&$&?$$g£ g;iv«w s&&V£ m&k&* ss^s. 
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■:> ■ 
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:•»: 










. ; :,;v ; 



Tsmp«rMim?s sbsg this tti^tefttory fer all fee xm 
&&to*gfc ife % g?$ same smmal. The c^vss dcs s&aoSiy ds^Hcafc? each <4k:T wto 
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Th«w tm«a^«> |knv iksl th^rs b & ^p^^re dsttease fefctwosm tfes h&&a& m slim** 
blood ss5 tis atrium of appseosjmatfily i*C"Tfea ^dsdkx&ai* of the jgfadieat is esd^tedl & 

^presv^mmt for a lb [lo w up would! b<? s Mghs? m&$te of tk; i&r$^tem syn<:fe^to.kM 

It might possible so calkct a$a& iron* h^Mis $k&3 stedsrd ahfeksn pr^sshires with ssllife with 
shmt^mspk.^ if temperiiiuK: d?i& ess b$ wonted, 

faep $r< mis*? sb&t for &s fh*s$I skimpy sj : s£g?&i shssrs wsll be ft<3 L<sca Lbs,, so tk? t^^sjaJars .rscordfegs 
wil. h&vs t& do. 



Ssssora o*s &o dsltey system s^gfttbe &s<&d ^ qatba&e ^smsksr systas ad-^p. Tk- defa&$ are 
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M^dftmik; hm^sbss D«los;ure l ; %r?Xi 



CONCLUSION 

•••• m v&tkm ihm $k$m h & tcmp^m^ Mfmmm bstwesss $h& fak&d m the 
i mi ifesblaad m atom Mf^rart 1 *C Tte s^aihd extern ©fibs gr^lmi & 
i iS|j|)!'s5:HL:!Sstc'i:y' 0:..S©S:S. isri'siiissi tits osSftiSH. 



Mai® ?8^mvg^5|:f»r§ tjMow«|> ^mU bt s %k?r Minpk-: rate i>f ?k: W« sad svsehr^za&m 



If «s»r«ot8wd*t« ess i 
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Medirenk iaveailea Dssdssare Fass 



l%is> 8pps»d& describes some mammnmi® tMt w% do«« ss> dbtasrssBBs the tmss level ea tompeisfym 
readssgs thM msmMms&ik with thssms ctwtpges and tl?« Mfcasacfc «fifeft ajstuia&sa n&Shod sad 



Aii typ« T Copper Caraaaatoe 

A) Furc5 tesTOpfe wtoe a warm smd a spfci jasctfoa sad voltage di^afy jgm8®®& m eopper wires. 

B) TijOT^«>c^pk^ inside saltans catheter (cdd i^aio^ swwlw in ih& grip) 



A}M 4Mx"PC3«-CtA hmA wife NLfSH&tftS 
B>Po^&t fern Twieate Medicstl 
C1NI6034E PCMCIA essrd 
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